5-(a-Diazoethyl)tetrazoles, Methyl Tetrazol-5-yl Ketone Hydrazones, Silver(I) Oxide, D ehydrogenation
In connection with rearrangem ent studies in the 1,2,3-triazole series [1] we needed authentic sam ples of certain 5-(a-diazoethyl)tetrazoles, viz. 1 and 5 and the anion of 9. While detailed knowl edge is available for preparing a wide variety of diazoalkanes [2] , experience in making tetrazolylsubstituted types is limited. Known routes starting from tetrazoles as substrates include (/) diazo transfer [3] and -for (diazower/zyOtetrazolesfunctional group transform ation such as (ii) amine diazotization in weakly acidic media [4] , (Hi) the Bamford-Stevens reaction [1, 4] and (iv) alkaline cleavage of N-alkyl-N-nitrosourethanes [4, 5] . A p plication of m ethod i requires either an additional activating substituent (usually an acyl group) or an enamine function, m ethod ii should be ineffectual with 5 and 9, and m ethod iv requires an elaborate educt synthesis. We therefore attem pted the short approach iii.
The requisite ketones 2, 6 and 10 (precursors to the tosylhydrazones 3, 7 and 11) are readily avail able. As for 2 (a still unknown tetrazole), the straightforward sequence 13 -* 14 -» • 15 -* 2 based on standard procedures [6] was used. The isomer 6 could easily be made from the nitrile 17 (obtain able as m ajor product by methylation of 16 [7] ). This route was given preference over a literature m ethod that starts from the carboxylic ester (17: C 0 2Et in place of CN) [8] , because in that case * Reprint requests to Prof. Dr. D. Moderhack. the educt (likewise made via ring methylation) was later shown to consist of an inseparable 1:1 mix ture of 1-and 2-methyl isomers [7, 9] and, hence, has been used impure [8] , For the ketone 10, an expedient synthesis (akin to that shown for 6) has lately been published [10] .
When the tosylhydrazone 3 was treated in the m anner described for the analogous aldehyde de rivative [4] , only traces of the desired diazo com pound 1 (if any) were formed, although for this reaction the more favourable (£')-isomer of 3 was employed [11] , In the case of 11, the variant that earlier proved effective with the ring-unsubsti tuted aldehyde congener [1] was tried [i.e., brief heating (< 5 min) with DBN ( 1,5-diazabicyclo-[4.3.0]non-5-ene) in DMSO as solvent], but here too our efforts remained unrewarded. Since under these conditions also both 3 and 7 [the latter avail able in (Z)-form only] turned out to be unsuitable candidates, we converted the above ketones into the hydrazones 4, 8 and 12 [12] , When these deriv atives were treated with silver(I) oxide in the pres ence of sodium hydroxide, a smooth reaction oc curred to produce the expected m aterials 1, 5 and 9 in reasonable yield. We found that for a success ful transform ation 12 -* 9 the sodium salt of 12 is required (rather than the hydrazinium salt which directly comes off the reaction mixture). While compounds 1 and 5 were isolated as yellow and orange solids, respectively, the species 9 was gen erated in solution only. Upon addition of methyl iodide to the latter, rapid formation of 1 and 5 was observed (ratio 1 : 2.3) [13] , In a supplem entary experiment we checked the behaviour of the so dium salt of the tetrazolecarbaldehyde hydrazone (12: H in place of Me) [14] , In m arked contrast to 9, no diazo compound was obtained. This again shows the trem endous effect of even slight varia tions in educt structure [15] .
Experimental [16] 
-(-Methyltetrazol-5-yl)ethanol (15)
The tetrazole 14 (33.0 g, 225 mmol) -a col ourless lachrymatory oil [17] obtained in 84% yield by application of the procedure given in ref.
[6a] -was dissolved in acetic acid (225 ml) and after addition of anhydrous sodium acetate (36.9 g, 450 mmol) the mixture was refluxed for 16 h. Evaporation of the solvent, followed by addition of water, neutralization with N aH C O , and extrac tion with ether afforded a viscous oil (21.6 g) of 
Methyl (1 -methyltetrazol-5-yl) ketone (2)
A vigorously stirred mixture of the tetrazole 15 (5.0 g, 39 mmol), K2Cr20 7 (3.9 g, ca. 13 mmol) and 3 N H2S 0 4 (27 ml) was slowly heated to 80 °C and held at this tem perature for 0. 
Tosylhydrazones 3, 7, 11
Equimolar amounts of the respective ketone and p-toluenesulfonohydrazide in ethanol (2 ml / mmol) were refluxed for 20 min after addition of 3 N HC1 (0.05 ml / mmol of 2 and 6, and 15 ml in case of 10). The products were collected by filtra tion and recrystallized from ethanol (3, 7) and eth anol / water (11), respectively. 
Hydrazones 4, 8, 12
A solution of the respective ketone (10 mmol) and 85% hydrazine hydrate (for 4 and 8: 1.25 g; for 12: 1.77 g) in abs. ethanol (10 ml; for 4 and 8) or ethanol (10 ml; for 12) was heated at reflux for 30 min. In case of 8, the product was collected af ter evaporation to dryness, while 4 and 12 • N H 2NH 2 were deposited from the reaction mix ture on cooling. Recrystallization was effected with ethanol. ). -For con version of this material into the sodium salt, a so lution of 1.34 g (8.5 mmol) and NaOH (0.37 g, 9.3 mmol) in water was evaporated to dryness; the residue was dried at 120 °C for 5 h and then treated with boiling abs. ethanol (100 ml). Filtra tion after cooling to room tem perature gave 1.04 g (83%) of a solid; m.p. > 308 °C (decomp.).
5-(l-Diazoethyl)-! / 2-methyltetrazole (1 / 5)
To a light-protected suspension of 4 and 8 (0.23 g, 1.64 mmol), respectively, and activated Ag20 (0.465 g, 2.00 mmol) in anhydrous ether (20 ml) a small quantity of pulverized NaOH was
